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ANTENNA DEVICE FOR COMMUNICATION EQUIPMENT 



Technical Field of the Invention 

The present invention relates generally to an anteiina 
5 for a card device. More particularly, the invention relates 
to an antenna device having a pattern of conductive 
material for establishing a wireless communication link. 



Description of Related Art 

10 Computers are utilized for accessing different 

communication networks, such as a Local Area Network (LAN) , 
a Wireless Local Area Network (W-LAN) , a Wide Area Network 
(WAN) , and/or a telecommunication network. Conventionally, 
a connection has been established through a wire -based 

15 connection, such as a serial cable. It is increasingly 
common that a computer is provided with a card slot, in 
which interchangeable computer cards may be inserted. 
Standards for such PC cards are provided by the Personal 
Computer Memory Card International Association (PCMCIA) . 

20 PCMCIA standards specify spatial size restrictions and 
coupling interface restrictions for computer cards that 
embody peripheral devices, such as network interface cards. 
The PCMCIA standards enable a computer user to selectively 
use a first peripheral device and later remove it when it 

25 is no longer needed. This is particularly useful because it 
allows the computer user to change to another peripheral 
device based on particular needs. A computer user may e.g. 
first access data stored on an auxiliary memory card and 
later exchange the memory card for a network interface card 

3 0 to access a LAN. 

The network interface card may be provided with a 
wireless interface for accessing a communication network. A 
coirputer card having a wireless interface requires some 
sort of antenna. Antennas known in the art are external 

35 antennas attached to the housing of the card. This is a 
problem as the external antennas often are bulky. The 
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external antennas are sometimes detachable to provide a 
less bulky card during storage and when not in operation. 
This causes a problem in that the user has to keep track of 
two separate items, the card and the antenna. 
5 A further problem with the known cards is that the 

bulky antennas make them inconvenient to insert and retract 
from a card slot of a computer. The geometrical shape of 
the card device is limited by the external antenna. 

The external antenna may be provided as a foldable 

10 whip antenna. However, there is a problem with a foldable 
antenna as its position during operation may be displaced, 
which may cause performance degradation. 

US-6 329 962 discloses a multiple band antenna having 
multiple branches. Each branch can be formed by a flexible 

15 film, which has a meandering, outer spiral or inner spiral 
strip line pattern formed thereon. Each branch can also be 
formed by etching a strip line to a member of a desired 
shape . 

20 Summary of the Invention 

It is a first object of the invention to provide an 
antenna device for communication equipment, such as a card 
device for a computer, which is not bulky in operation. 

It is a second object of the invention to provide an 
25 antenna device having an antenna, which provides for great 
design flexibility of the housing of the communication 
equipment . 

A third object of the invention is to provide an 
antenna device having a nice design and low cost of 
3 0 manufacturing. 

The above objects are achieved by an antenna device 
for a portable communication equipment having a housing, 
comprising: at least a first antenna arranged on a support 
element, and antenna output means. The geometric shape of 
35 the support element is conformed to the geometric shape of 
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a protruding member of the housing. Moreover, the geometric 
shape of the support element may be conformed to the 
geometric shape of an inner surface of the protruding 
member. * • 

5 The antenna device may comprise at least a second 

antenna arranged on the support element. The first or the 
second antenna may be formed as printed traces of 
conductive material on the support element. 

The support element may comprise a flexible 

10 dielectric film. Alternatively, the support element may be 
an inner surface of the protruding member. 

The first antenna may be a multiple branch antenna. 
The second antenna may be a diversity antenna having first 
and second monopoly antenna branches provided with a mutual 

15 distance of at least a quarter of a wavelength of the 

signal for which the second antenna is adapted. The first 
antenna may be tuned to- a predetermined first frequency and 
the second antenna may be tuned to a predetermined second 
frequency. More specifically, the first antenna may be 

2 0 adapted for communication in a GSM frecjuency band, a DCS 

frecjuency band, a PCS frequency band, and/ or a UMTS 
frequency band. The second antenna may be adapted for 
communication in a W-LAN frequency band. 

Another object of the invention is to use the .i 

n 

25 inventive antenna device in a communication apparatus 

having a design for easy operation, such as insertion and • 
retraction into/out from a card slot. 

This object is achieved by using the inventive 
antenna device in a portable commxmication equipment . The 

3 0 portable communication equipment may be a computer card 

device for providing wireless data communication. 

One advantage of the present invention is that the 
antenna device provides great flexibility for the geometric 
shape of the housing of the card device. Also, a user of 
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the card does not have to take any bulky external antenna 
into* consideration. 

Furthermore, it is an advantage that the antenna 
device, can be integrated within the housing of the card 
5 device, specifically in the protruding meinber. 

Incoiporating the. antenna device into the protruding member 
may provide two functions in one structural means, a handle 
mecuis and an antenna. 

Further embodiments of the invention are defined in 
10 the dependent claims. 

It should be emphasized that the term 
^^comprises/comprising" when used in this specification is 
taken to specify the presence of stated features, integers, 
steps or components but does not preclude the presence or 
15 addition of one or more other features, integers, steps, 
components or groups thereof. 

Brief Description of the Drawings 

Further objects, features, and advantages of the 
20 invention will appear from the following description of 
several embodiments of the invention, wherein various 
aspects of the invention will be described in more detail 
with reference to the accompanying drawings, in which: 

Fig. 1 is a schematic perspective view of a computer 
25 card device having a protruding member comprising an 

antenna device according to the invention, as well as an 
example of an environment in which it may operate; 

Figs. 2a-c are side views of the card device, which 
show alternative embodiments of the geometrical shape of 
3 0 the protruding member; 

Fig- 3 is a front view of a first embodiment of the 
antenna device according to the invention; and 

Fig. 4 is- a front view of a second embodiment of the 
antenna device according to the invention. 
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Detailed Description o£ EzDbodlments 

Fig. 1 illustrates a computer card device 1 having 
computer module dimensions, such as a PCMCIA (Personal 
Computer Memory Card International Association) compute 
5 card device. The card device 1 is capable of establishing a 
communication link with a server 2 of a W-LAN (Wireless 
Local Area Network) , via a first wireless link 3 . The card 
device 1 may also establish a second wireless link 4 with a 
radio station (base station) 5 in a mobile 

10 telecommunication network 6, such as a GSM, DCS, PCS, UMTS 
and/ or cdma2 000 network • 

The card device comprises a housing 10 having an 
integrated protruding member 11 for providing e.g. a handle 
means. The protruding member 11 provides easy operation for 

15 inserting and retracting the card device 1 into/out from a 
mating card slot of an electronic apparatus, such as a desk 
top computer or a laptop computer, having a PCMCIA card 
slot. At one end of the housing 10, preferably at the 
opposite end of the protruding member 11, is a connector 

20 interface 12 provided. The interface 12 will mate with a 
connector interface of a corresponding card device slot 
extending into the interior of the electronic apparatus 
when the card device 1 is inserted therein. The card device 
1 is adapted to communicate data with the apparatus it is 

25 inserted in. 

In Figs. 2a-c, different embodiments of the 
protruding member 11 are illustrated. Fig. 2a is a side 
view of. the card, device of Fig. 1, wherein the protruding 
member 11 extends in the direction of insertion and 

30 retraction (X) of the card device 1 into the card slot of 
the electronic equipment. The protruding member 11 may be 
made of a irubber material, which is connected to the 
housing 10. Alternatively, the protruding member 11 is 
provided in the same material as the housing 10, and is an 

35 extension of the housing 10, with which it forms an 
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integral unit. The housing 10 may be made of a plastic or 

rubber material . 

The angle of the protruding member 11 relatively to 
the housing 11 is not limited to the direction of inser n 
5 and retraction (X) , as is indicated with a shaped 
protruding member 20 in Fig. 2b. The angle of the 
protruding member 11 relatively to the housing 10 and the 
direction of insertion and retraction X may be in the range 
of +/- 90 degrees, 

4 

10 Fig. 2c is a side view of a third embodiment of the 

card device 1 having a corrugated protruding member 30. The 
cormigated protruding member 30 may be provided according 
to the same principles as the protruding members 11, 20 of 
Figs. 1-2. Consequently, the corxoigated protruding member 

15 3 0 may be provided in different angles with respect to the 
housing 10. 

The geometric shape of the protruding member 11, 20, 
30 is not limited to the shown embodiments- Said shape may 
be varied in a number of ways for providing a protruding 

20 member that provides an efficient and convenient means for 
inserting/ retracting the card device 1 into/from the card 
slot of the computer. Furthermore, the shape may vary due 
to design considerations, such as radiation 
characteristics . 

25 Fig. 3 illustrates a first embodiment of the antenna 

device according to the present invention. The antenna 
device comprises at least a first antenna 110 formed as a 
trace of conducting material on a support element 111. The 
first antenna is a multi band branch antenna comprising a 

30 first and a second branch 112, 113 formed by strips of 

conducting material. The length of the branches 112, 113 is 
selected so as to allow said multiple branch antenna 110 to 
be tuned to multiple resonance frequencies at first and 
second frequency bands. The first band may be the GSM 900 

35 MHz frequency band and the second band may be the GSM 
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,1800/1900 GSM frequency band. The length of the first 

v. 

K^ranch is approximately M wavelength of a GSM 900 MHz 
sivgnal, and the second branch is approximately a M 
waWelength of a GSM 1800/1900 MHz signal. Alternatively 
eioher of the bands may be the DCS, PCS or the UMTS 
freqiuency band. 

The first and the second branches 112, 113 are 
conne\cted to each other. The first antenna 110 comprises a 
termin\^al 114 for exchanging signals with 
10 receive ^r/ transmitter circuitry within the card device 1. 

The firVst branch 112 is an outer spiral branch strip, which 
resonates at first frequencies. The second branch 113 is a 
meanderin*g branch, which resonates at second frequencies. 
Alternati\ vely, the branches are formed as inner spiral 
15 branches. variety of different patterns for the branches 
112, 113, AyHd possibly additional branches when 
appropriate)^ could be selected to achieve the desired 
resonance frV^quencies. The shown embodiments are only for 
exemplifying \ourposes and are not intended to limit the 
20 scope of the invention. 

Fig . 4 ii. lustrates a second embodiment of the antenna 
device according? the invention, comprising the first 
antenna 110 of pVig- 3 and a second antenna 12 0a-b. The 
second antenna coumprises first and second printed meander 
25 monopole antenna tWanches 12 0a-b of strips of conducting 

material provided ^*>n the support element 111. The monopole 
antenna branches 12\'5a-b are physically separated to provide 
spatial diversity. T\he distance between the monopole 
antenna branches 12oA^-b is preferably at least ^ wavelength 
3 0 of the signal for whia'h said antenna is adapted. With 

appropriate physical di'stance between the first and second 
monopole antenna branch\ i20a-b a correlation coefficient 
below 0.1 is achieved, wi^^ich provides a good diversity 
gain. The length of each the monopole antenna branches 
35 120a-b are selected so as \ to allow said antenna 120, a-b to 
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be txined to a resonance frequency band different than the 
frequency bands of the first antenna 110. The frequency 
band of the monopole antenna is e.g. a W-LAN 2.4 GHz 
frequency band. The first and second monopole antenna 
5 branch 120a-b have first and second terminals 121a-b/ 
respectively, for exchanging signals with the 
transmitter/receiver circuitry within the card device 1. 

The pattern of the second antenna is not limited to 
meander monopole antennas. The second antenna may be 

10 provided as meander antennas or PIFA (Planar Inverted F 
Antenna) antennas. Also, it is not necessary or required 
that the second antenna 120a-b is a diversity antenna. 

The terminals 114, 121a-b may be directly connected 
to the circuitry of the card device 1, which may be 

15 provided on a PCB (Printed Circuit Board) 130, by a number 
of different connection techniques, such as by soldering 
directly to the PCB 13.0, by pogo-pins, or leaf spring 
contacts . 

If the impedance of the antennas is matched to the 
20 circuitry of the PCB 130, such as having an impedance of 5 
ohm, no antenna matching circuitry is needed and the 
antenna device may be directly connected to the circuitry 
of the card device 1 - 

The antenna device comprises the support element 111, 
25 upon which the first and second antennas 110, 120a-b are 
provided. In one embodiment of the invention, the support 
element 111 is a flexible dielectric film. Suitable film 
materials are commercially available from Rogers 
Corporation, Advanced Circuit Materials Division, 100 N 
30 Dobson Road, Chandler, AZ-85224, USA, or alternatively from 
Freudenberg Mectec GmbH, Headc[uarter s , D- 69465 
Weinheim/bergstrasse, Germany. Such flexible dielectric 
films are utterly thin. The typical thickness ranges are 
from about 70 jim to about 400 pm. 
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Thus, the thiclcness of the protruding meinber 11 may 
also be thin, and is essentially limited by the preferred 
thickness of said member 11. In the embodiment of Figs. 4 
and 5, .the length of tlie film is approximately 15 mm. O r 
5 lengths may be provided, and is dependent of the actual 

shape of the antenna branches. The flexible dielectric film 
may be provided with an adhesive for fastening said film to 
an inner surface of the protruding member 11. Because the 
film is flexible, it can take a wide range of different 

10 geometric shapes. The shapes may conform to the geometric 
shape of the inner surface of the protmiding member 11, 
depending upon design considerations. 

The protruding member 11 may be provided with two 
separate connectable portions having a cavity there- 

15 between. The flexible film may be adhered to at least one 

of the inner surfaces of said portions. Alternatively, said 
film is provided on an "outer surface of the protruding 
member 11 and may be covered by a protective layer. The 
protruding member 11 may alternatively be provided as a 

20 single unit comprising the flexible film. 

The conductive strips of the antennas 110, 120a-b maj 
be formed on the support element 111 by printing, etching, 
carving, soldering or any other suitable method. 

Alternatively, the conductive strips of the antennas 

25 110, 120a-b may be formed directly on an inner surface of 
the protruding member 11 forming the support element 111. 
The strips may be provided by e.g. an electroplating 
technique or a MID (Mould- Interconnect -Device) production 
technique, wherein the conductive material is selectively 

30 provided directly on the support element 111. 

The housing 10 and the protruding member 11 may be 
provided using a injection-moulding technic[ue, followed by 
a laser activation of metallic seeds on the inner surface 
of the protruding member 11. Finally, the surface having 

3 5 the seeds is immersed into a metallization bath, wherein a 
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conductive pattern of e.g. Cu, Ni, Au etc. may be formed. 
. By forming the conductive pattern directly within the 
protruding member 11, the geometric shape of the antenna 
has an excellent conformance to the geometric shape of 
5 inner surface of the protruding member 11. 

The support element 111 may still alternatively 
comprise a PCB, which may form part of the PCB 130 of the 
card device 1. The geometric shape of the protruding member 
11 is then adapted to the geometric shape of the PCB, which 

10 in general will be elongated in the direction of insertion 
and retraction X into the card slot. Alternatively, the PCB 
is a flexible PCB, which may be conformed to the 
geometrical shape of the protruding member 11, 

When the card device 1 is inserted into a card slot, 

15 the protruding member 11 will protrude from said slot. 

Thus, it is desired to provide the antenna device within 
the protruding member 11 to provide good radiation 
characteristics. The antenna device may be provided as an 
integral part of the housing 10, and preferably within the 

2 0 protruding member 11. 

The present invention has been described above with 
reference to specific embodiments- However, other 
embodiments than the above described are equally possible 
within the scope of the invention. The different features 

25 of the invention may be combined in other combinations than 
those described. The invention is only limited by the 
appended patent claims . 



